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(54) BUFFER CIRCUIT 

(57)Abstract: 

PURPOSE: To optimize the circuit characteristic of an inverter by 
blowing out a fuse section properly so as to disconnect part of P- 
channel MOS transistors(TRs) or N-channel MOS TRs. 
CONSTITUTION: A PMOS selection circuit 4 of the buffer circuit is 
made up of (n-1) sets of aajustment P-channei MOS TRs QP2-QPn 
and an NMOS selection circuit 5 of the buffer circuit is made up of 
(n-1) sets of aajustment N-channel, MOS TRs QN2-QNn. Fuse 
sections FP2-FPn, FN2-FNn are wire sections formed to be 
interrupted on the surface of a chip. Any of the fuse sections FP2- 
FPn, FN2-FNn is selected as required in the final stage of the 
manufacture process and cut by laser trimming or the like. 
Moreover, pull-up resistors RP2-RPn and pull-down resistors RN2- 
RNn are respectively made of a polysilicon with a high resistance. 
Thus, an input terminal 1 of the buffer circuit is connected to a 
point of a power supply VDD via the resistors RP2-RPn and 
connects to ground via the resistors RN2-RNn, but the reduction in 
the input impedance is almost avoided. 
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©m;fr^.y:7rJ:UTffl^3i§^tcfcJu ®!j§XD-fe;*© 

mvmt&zmwj b*§ s £ w- ©K»ti;*j #f# «k -s £ 

tB^S^Ci: & -5 «fc a 70 -fe;*5£ft#gi& L-fc i: f 5 

[0 0 2 5]«!im H19t:wtJ;5C, 
0E&rt©&ttGNDfc&3gift!|§l2 lfr£§|£HiJ**t5 20 

^SLfcbts ^tv75»[iieS£Dai^?2*5D — L"*;i/ 
K^fttS SCNf-V >^.MO S h^>i?X# QMZ 

mm&mtizt. £©tt^jiiF£^>^*>;*L©psJg 

SEEvsfcfc, Nft>*MOS h^^^^QNfCjign 
Sm^K IDNfc«tSig?tjaF^ L-ecD*£EKI 
TK«t^T^65fe^-S©-CN ft8T-*;*ft5C:i:fc:&fK 30 
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N*^s«iSIDNAs— ^Ta&StiS^-rsi:, ft8tt 
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-b;*;e2&**b£v>{MffiVTNfcooTfci:o. svtsd 
/?N=/?N0©BI&£;fc cco«jgXP-fe^t:* 

*9y*im&i,X. LtV>ffiS£EVTN#l. OVfcfe 
»)/?N=0. 8/?N0©S^tc^i&ufci:^-Si:, ftl 1 
fr^dOiigcD^'f XSJEvslttfgtl 2 Kjjrr 
5. 

[0 0 3 4] 
[»1 2] 

Cl 
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[0035] ^<o^^yym&(omm^ti^:m± 

VTN#0. 6V^!)^=1. 2 £N0©g3fiSfc&^fc 
ftl l*>£>c:©i:g©.y^xm£Evs2fci:ftl 
3{CgVT<&©i;;&5. 

[0 0 3 6] 
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= 27. 0 L»/3wo 2 
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<Dm*iswy7't.isTm^z>m-&iz&, mmxv±x<D 

n ^ y * ic «fc o Tlgi&fg* A i: & o i: § tc 3 te« 
±© y X#SB£ U C ft# *«(£Jft*|5]E&©13!!W£© 

[0040] fe*5, ±§3T-ttgE«!^2 1 ±^5fe-TSS 

«fey'^x^cov^Tl5iBJl,fc*s, *m#.m»®&[*!<Dmm 

VDDi:)&sma§^±{c4)^k:«^y^XA5^U - 
[004 1] ^Cf> C<Z)«tptC7t^^T[UK&Hi^t 
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v 7 t h u-tfflv>fc*§£-£#s£-r 5 j 4 x^e^^s 

{£3fc*»e>E]2 OX«±02 1 \Z.TT<t^n.j\^)V 
r®|&©^#«§f?£*iT:^fco 
[0 0 4 2] 0 2 0 t^-rt^CDn«v7T(HlES Cf^RIS 
5 8- 1 9 6 7 2 5?&ttlB*l) ttx ftP^lrV^M 
OS h7>^^k#Nf+>*;i'MOS 

c:ft&#|^B§£ONCfcScih#&^«fc-5fcU-t> Hi* 

www *) wz-ft&mn vdda» &&jhig n d cm l 
T«tft*s«t£'J>£ < u«asy ^ x©SB££»8itJ-r s «t 10 

TEES (^88835 8-1 96 7 2 6*§&fgg3®) 8\ fcH 
j]Y?ls*J7s**ftmis^X®ttmkZ>z.^&*>, « 
»t©:fc*>±#!)l$l§£*< b-CHSK©^b^^«i»Jb^ 

[0 0 4 3] 

[«K* J S?^b«tai:t-SSS] t^tfv ±1302 0 
lfc^bfce£3fe©Ay:7 7[Hlg8fci:> v>-T;h,*»§8! 
jg:TD*;*T?©^y*aH^*X©t^£&?feS^fc 
fcm©>^X£WJU#5«fc5fcv-^>&l£< bfcfc 20 

cDt?fcsfc«K M^y=*©3B£ji-&£<fco-rttj3TS-*-5 
£ft&ti£fc©rw:7 7lllisrt-fciu X*^7rkl/ 

-cffl v^m&K-y j xv- e>n5& < &s 

[0 0 4 4] #MBS64-5749 HfSfgfc 

t3.-x^let3<t^-c^-rs^* s la^$^^Tv^5. 

U*»L&#^ £©$BW»> SS?!lg^£ft£jSeiHlE&© 30 
Stfet a.— X^gfcJ;oTi3BHrig£-f £&©£?-££ 

~vi©^~/^ 7 r @gs©iiiB§*#i£ -zmmm.? s «t 5 % 

[0 0 4 5] #$gtEtt£©«fcd£S1K£@*T&£ftfc 
tc<fc o T0IE uma©[e]li&1ttt&»S C t.ifiX # s> 

7 7 s - i: &*mn<D s $n? & a . 

[0 0 4 6] 

*m*1-S fc»©tii?jigi?i: £*rT y 7 T 0K&-C'fc 

-qTx KHte3M9!fc^ ««8t©PM0S 

«jgt©NM0S h^>^^^^*U K«&©PM0S 

*g&©pMos ]>7>y^^©^n-en©Ki"f >o:K 

os h 7 >^7^©^ wn® v-^ii^sn, is 
»©NMos h^>y;**©^:h.^*i©Fw>ttt£Hi so 
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Tjig^K^Sftx KMfflNMOSh7>^^0-€ 

OS h 7 >S^*©-5 *>©'i>fc< lotDPMOS h 
7 >$>;**©>>*- httSiR*JCW»iprtg£fci-X3MB! 

S h 7 ©-5 •£©{!>&< £<b locDNMOS h7 

> * ®y- h ttSiRtt CtflBr Bjffcfc b j--X#©£ 

[0 0 4 7] huI3«»cDPM0S 
■5 -£©*£>&< 1OOPM0S hv>$>;**©<7*— b 
Ii7^7>y X^©&*hbTiiu§3«®Sg^fcg^£;h,x hU 
g31ffi&©NM0S h-7>^^CDd-feOiJ>5&< 1^ 
©NMOS Y^yV^tKOf— h&7*fr7'y7¥EL&A 

^xmrnm^^mm^nx^x *> 

[0048] HC> buI3X;1/T y X^l&Rtf H&f3X;i^ 
>> >?©ttii5ttJa^ U U ^ > t: «t •=> T^fig^ nfcfitn; 

[0049] *«U!(0<fc©/ty 7 r@|E&fcJ:, A*^<& 

(omt}^£t:^-r^^7 7mmx^>-DX, mmm& 
«Sc©pmos h7>^^^str«»©NMOs 
h7>^t^fu ^sis©pmos h7>y^^ 

^^ttx KistS(©PMos h^>^^^©^^n©^ 

-H±KA*Sg?lC^$nx K«St©NM0Sh?> 



"Sf!S©PM0S~h7> 

<fc*» lo©hv>^^©KH'>a:a^fi«jK:«J»rlI 
tg&ti-x#g!&^btKffi*iis?tge^$tfCv^ 
z ii K «t t) ±13 B W As^fig^ n S o 
[00 5 0] ^KOffe©-'^ S» 7 7[5|g&fc3\ AXjM^S 

5fc«)©^l©m*SS?i:^ K^l©Hi^^6m* 

tiit>3% : ?£*G-$'Z>*y7-r®!&X&iX, K^1©S 

te*ies 2 (DEte^mz. «»© PMosb7> 

i©sfe^@t©K^a!t©PMos h7>^^©-en-^ 
n©v-xtt*®icsigi$ns i ©s«5*is©K« 

RCPMOS h7>^^^©-e*t^ , n©Kl"f >I±K^ 

i©m73is^{c^$n, i ©ste^a©Kis»© 
pmos h^yy^^c^n-e^y-ni^ATjig^ 
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^m<Dmm%«DNMo s f^y^**©^^©^ k#s®mcdpmos N^>^*©*ft^*t©y 
-r xissg i om^ss^t^^ii, ^i©Mte*ia - h&mm i ©mASB^fcgM^*,, ^sg2©HiEfMa 

©K«2&©NM0S h5>^;**©^ft^ft©y— Hi ©Siffil&©NMOS b^>^^^CO-en^noOV— X(± 
KAftJgiTKg^ft, 6*SfU©,&iE3N£©^g&©P S^fe^^ K^2©Ste*©cD^«|S©NM0S 

©5*©'J>&<J:tloch7>^^©h-W>lil tt«2ofi(g#SoBmR©NM0S h5>^ 

«W?lK:«KflIllftba.-x#afe^bT»» 1 ©Hi?jSS} *©^ft^n©y- M*R£ 1 ©ffifcJimitftMSft, 

il 2 ©filEf g©iM©P M O S h 10 &SfS2©Sfc*J£©gE8HR©PMOS h7 >^^M 

7>^^©^n^n©V-^ttS^{C^$n> KSg if»©NMOS h7>^^©o^©^5B:<tt,lo 

2©se#g!©Kas[©PMos h9>5>x*©-«i* ©h7>^^©v- ;*tt5iiRi$scffl»rnriE&h.x-x 

n©KW>ttK&2©atf/^tC&i&S;**v gStg2© #S!^bT^2©tB^^{C^M$nTV^S^:fc{C 

Ste#s©^is^©PMOs h^>^^^©^n^n© <t t)±g3ea<j*s^$ns. 

h&m& i ©a^sg^csa^tu ^2©s«g* [0052] *&w<D{&<D^y7 7mm&. xtim^ 

©©s«is©nmos h5>s?^*©**i*n©v-x xtJir^tzisb(Dx±i^h, mxzm^ZBifezvxm 

K^2©s!iE^©©Kffi^©NMos ^fa^t^sste^ii, Kta^M^^m^-rsfefe 

^Sg2©K!|E3Ng©gjSI2St©NM9S h^ys? @{± N M©PMOS h^V^i'SlfSlONMOS 
**©^ft^©y-httSm©ffi;b^£g^;* 20 h?>^^t§tU »©PMOSh7>^^ 

*u ^sg2©Hte^©©gs«&©PMos ©^*ven©y-*fcfca^ic, »a»©PMosh7> 

Xtfi5E«ffc©NMOS h7>^;**©5?E»©'J>&<fcfc V*9<D*tl*hAD¥\s4 >J±Kffi^^t % K«gt© 

i-3©h7^^©Fi/>f> tti^wc^St wtE* b PM0Sh7>^^ ©-eft^ti©^- h &m A*/Sg? 

^--X^©^^bT^2©U3^Jg^{C^$nTVv5 {C^-n^ilge^*^ iM©NMOSh7>^© 

c:i:fc<fc»)±saBfitja s igj$;*;riSo ^ft^ft© y ks&©nmos 

[0 0 5 i ] *ftw<Dmwvy-r®m±. A*m*fit $?**©^*ven© kh >'tt»tH*«i?csai**u 

fiift^i5«i©fifi¥gh, A^j^cgi^^n. igst©PMosh7>^^ 

m2(DK m^mt, mai*>m*t&tii*>-f ?>titb<Dm2<D z^m*ift-vxmnm3%Kitgmznx^zziiiz±t)± 

tiitiffiFtL^MT&rtvy-rMmX-foiX. mmi(M$ KW&)ifi&)&£ixZ> 0 — — 

[0 0 5 3] *^B^©ffeCDyt «y 7 TlUg&tts m 1 ©A* 

{s^£A*>-r£Sg 1 ©A*4g^ fc, mmi<DAtjm^* 
&.&$itxm.mm^i££z.'&zRm¥&ii:, tusmm^ 
zmti-rztzvxDmtiffi^t, m2oxtim^m^ 
xmsMm^mmtim^diti-r^mtiMm^m.ht: 
m-$-z>nv7Tm&xib^Xs rk*s#«hu «&©p 

MOS b^>^X^StFltl»©NMOS h^ys>;**£ 
*U K^!&©PMO S h^y^^CD^tvejUDy— 
SE«g&©PMOS h^y^**© 

^^en© Ki/-f >\imm±>®m^®&mffizti^ urn 
t©PMos t9->s>x4r<D*ti*tuD#— n±gii 

OAANft^SEttSfU gEig&©NMOS l^y$>;** 

©*ft*ft©y— xttssttstu iM©NMOSb7 

S*U SMSf&©NMOS h^y^^©^^©-^— 
b fctSMI 1 ©A^Jg^jg^Stu iMPM O S b 
•7>^X*©-5-£©i!>&< looPMOS 



gfMimf 2 ©£<E*att % Sl&© PMO S h7> 
^i'OTtStCNMOS h7>^^i:§tU KSg 
l©M<EfM£©K«ifc©PMOS h?!/^©^ 

ft©y-*fci:m®cgM^£ft, 1 ©ste^®©sa* 

&©PM0S h^y^;**©^;H^;h,©KWyt±gEtg 

1 ©m*^ ic&mzti, mm 1 ©ste^e©^«is© 

PMOS b^y^*©^:H^ft©y— MigCA^ig? 
Ci81ft£tU ^Sg 1 ©5ME3M£©K«IS©NMO Sh7 40 

>^^^©^-e*v©y-xttgem$tiv SBi©ste 

^©©gMtSCNMOS Yy>^^<D^:fl^tl<DYV 

©iStfflNMos h^>^^^©^n^en©y— 

MOS b 7 tfK«|&©NM OS h^ys?** 
©3t-©4>£< 10© h^y^;**©y— *{±3fflR 
Kjfc«J»rWfe t a-X^ISS^M/TiB 1 ©ffiftJg^ 
fcJgi^Sftv K^2©Si!E^©^aiS©PMOS h7 

y^**©^*v*ft©y-*ii«^Kigi^$*u k^2 50 
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X^m*ft LTfteO^St© P M 0 S h *> > * © K 
$<Do%Q>'Pti-< l-3©NMOS b^>^**©F 

-< >&aJRi$K«J»r-*- s c fc©-e # a t a-x*i&£ 
muz fix v> 5 t k <fc >> ±13 @ w . 

[0 0 54] #$gfU§©flb©^ s>77 ES&ttx SB 1 © At) 

mtzHvyT-w&xib^x. &EJB&mt* «&©p 

MOS h7>^^Mffi»©NMOS 
fU SM£&©PMOS h^S'Xl'ttttiUft^KtH 

h5>^^©^n-en©^-httK^i©A*sg?t 

jgttSfo »«»©NMOS h^-^^^ttRftJWIII? 

mos b^>^^©-?n^n©y— H±K^1©A* 

R«?8t©PMOS h?^^^ 20 
©*A>&< £t> loCPMOS b 9 b* W >tt 

stRtfj tctoas -r & ^ t. <dx § * t a. — z&m £ l/t S 
swTCtttt&tiT**, r««&©nmos b-7>$> 

*£© -5 *>©£!>&< ti> lo(DNMOS>7>^i'© 
b*W >H:SS?e<](ctO»r-ra::i:©t-g St^-X^IS! 

bT^sesfeiS? ts^^^t v% s £ a c J: t) ±ga a 

[0 0 5 5] £fe, «|&©PMOS b5>5>X*2Wfl* 
gtfflNMOS b v>5?^^* , e>^i>^2©Ste[lIES*S 

t £ u <DRmmmv>wm&<D PMosb7>$> 30 
**©^ft^h©v— *«:®a§ifcg^£*u g$£2©fi 
~TEli]Kr©K«3&© PMcrshv^;** ©^n-en© F 
w >ttii583ffi:fr#JP*©£&^£^ 2 ©stem 
g&©Rtfi&©PMOS b vv^x^c^eix^tvoy— b 
{±*iif3^ 1 (DAJim* izmffizti, mm 2 ©K^fs© 
gMg&©NMOS h7>^^©-^n-en©y— ^ttgc 

«S£*U m»2©StetlK©R«^©NMOS>7>^ 

*u Rig 2 ©steiHis&©RSS{©NM o sh7>y^ 
©^n^n©y-btt^i©A^sg?tJgsi^^ m. 40 
if§ 2 ©steiass©K«s©p m 0 s b 7 >$>**©? *> 

©4>&< £:*> loCPMOS h^>^^^©Kl"f >tt 
SURAS t«J»f-r 5 £ h<DX p Z t i-X3M&£:fr bTffe 
©^2©SteSlES©^IS©PMO S b 7 >£***© 
b*W>W£M£*Vt:}3!K ^2©Ste@8&©^» 
©NMOS b7>^^<D'5*©'J>*< fcfc lOONM 
O S b 5 >$?;**© b* W >B:?IiRfi<J£l3U»rrs c i:© 
T* § S fc i-X^|6^^ bTffe©S^ 2 ©S*5[b]8&©K 
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[0 0 5 6] 

[f£ffl] *^©^^7T@SS(c«tn^ MtelUE8©fc 
i-X^S^Kf^ntt^V^tt^-eti, R!|EI!E&©£ 

t©p mo s b 5 > tb^? ^©ra'CM 

?!J£&M;*ftS©-?N tTCPMOS b7>S?**tt- 
{fct & o t P t 4 - v > *;i/M o s b 5 > s^x ^ i: bT«6tg 
fS. ^bt, d©«^ — frfcfcofcP^-f^^M/M 

os h7>^^^©^R©5 : -v>^;i'tii±> ^tcpm 
os h^v^^^c&^^^^^lic^Wfc^s. t£o 

t, ti-X^g!&MtR«Jt<ifI»fb'C-ge©PMOS h 
ft>*M0S b7>^^©HH0f+>^l/i 

li, SofePMOS h^i/^^o^vv^mroiS 

[0 0 5 7] KfelilE&Oti-X^ia^lgf^n 
TV^)6i:V•.^t•li^ fiWOitCNMOS h7>^ 
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^n^ffl^tCNMOS h7>^^ft-^i:&otN 

^>^i/Mos h^yvxftvxwm-rz. *v 
$>x*©3ie©7*-*>*;MifcJu ^t0NMOSh7> 

X^S^S^lctOBf bT-giJ©NM O S h 7 ^ 
^feSl|E[Hl^e>«J^)(5|■ri:^ -{*i:&^&N7^^ 
MOS b7>^oHgfflft >*;HIB:, ^o&N 
mo s b 9 >$>x*©&7^ >^;Hi©«&«itc:^S^ix 

[0 0 5 8] ^bT, ±I3-#i:&o;fcP3^>*-a'M 
OS h7>^^fcNf^>*MOS b^^^X^tt 

[0 0 5 9] d©)^*> 7t^7rlH]S&©&M0S 



i^X * ©Jfcj^£8!l£ b fc[UK#l4*s^®^ T- -3 fc» 
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5-fti:!&7fePf-t>^MOSI>7^7^i:Nf 
t>*MOS b^>^^^©^^>^;i/*§S^St-5 
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fit t ^s^-s c i: t s i ^ t * s . 

[0 0 6 0] *^©ffe©^^^7rlHlK&t«tn«> Sfe 
®&©b^-X3M£#:£T^»f£ftfcttffiT-tt, 
K0^t©PMOS h7>^i-Stlfctt*i|ii?i:0 
MfiiJiJtCl^-rSClil^t-^s zme>©^:T©PMO 
S h7>^i'S-(t;i:S:t)tPfi'>*;i'MOSb7 
>^**i:bT$M£2-tfS£i:#T*£.5o -ebt, d© 
-^&ofcPf+>*;i/M0Sb7>^^0 
HH©^^^*;!'*^ itOPMOSb7>^© 
&5 Lj k'>^;i'R©ii©ffii:^5. t^oTs ta-Xfg$ 

aiRWtc^oefbxiiWKSiiijibTPMo s h^>^ 



17 

p m o s h 9 > vt. *? <d&?-+ y^jvm^mvi^^ 

[0 0 6 1] E*EEIK©b j--X^mifi±XWm 

>*;PM O S h 7 > S>X * i: bTS8t£& -fr & #t § 
So -fit, d©i§-£i\ -ftfcfeofeNf t^^l/MO 

s h^v^x^osm©^*^^^. ±x<dhmo io 

fcNf+>^l/MOS bv>S>X*©3lH©^*>iM/ 

[0 0 6 2] ?l/T> ±§B-fri:36eofcP^^>^;i/M 

[0 0 6 3] Z<D&m. ^^^7rlHllS<D&MOS Y9> 20 
^C, *^JPMOS5I#lH]l8hifi3njNMOSj»R|5]g&© 

t-a-x*a*aawBf bxttiai8rS:iHi;g-r s ctti 

t) — & o It P >^;i/M o S h 9 > $>x * i: N5=- 
ZZ.ifiX%Z<DX, ^(Ciot-ftfcftofeMOSb 

ffifc^S^-S £ i:#T- & S «fc o 
[0064] fi^JSEiBSSftfciiffiJSPMO S&VfSfiffl 30 
NMOSii, V-x- FW>RS£@*&-r5£i:£<fc>) 
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>f-V&^y7T®m(DAtiS%?llctgffi£ftX 
V<>2>. Nf^>*MOS b^^X^QNlfciu 

7J^2£g!^;**i % y-htfA*^ lK&jj^nT 
V^5, fL^ PMOS3S#J[I]gS4tt, P^>*;UM 

os b^>^x*QPi©v— x, Ki^-f bfc 

M?iJ£Jg«s£:ft^ NMOSSiRI3g&5fci:. N?*-^>iM> 
MOS b-?>^X#QNl©V— X N ^ U'-f >&tf>7*— h 

[0 0 6 9] PMO SjHR[i?li§4 fi., 02£^-TJ;-5 

n- lf@©P^>>^;i/MO S b^>^X#QP2~ 
QPn (SSMPMOS) *>?,*S„ dWoP^>* 
MOS b^>S>X*QP2~QPn}±, •f-ft-efrWDV— X 
#P^-\- >*;i/MO S b^ >S?X* QP1© v— xtc&» 

fl/MOS b^V^X^QPl© Fl"f >{3^ilf3^$tl 
So f bT, ^©P^t^l'MOShvV^i' 
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~QNn©§K W ViitH^JS? 2 i:©H£iggEg$!;* 
*U &V-xfc«JfeGNDi:©Rg£;£*ve*vfcjL--xg|S 
F Nl~ FNn#}f A£ tiX 5 « 

[oio6]fiPt.> msommmb, m2mmm£mm 
c, ±ffimii£7jkhfrPMosmm.m&4&n- im<o 30 

Pf+^MOS h7>^^ QP2~ QPnXffif&~tZ> 

NMUS^lHiK&b^n- lfl*lc7J)N^-^>^ 

MOS>^>^^QN2~QNnT*«SEU 4PMOSS 
V£NMOSt&3Pft>^MOS h5>^^Q 
PI i: O S h =7 y i^X * QMfcfc-tft-eft 
t XSSFP1 i: t i -XgB FN1 £ffi<fr ti ©T-J& 5 . 
S£oT. u^f^ iPMOSM4NMOSi:Mi 
PMOS&l^gfflNMOS£$#lcES'JbftO. 
[0 1 0 7] ±&mt&<t>'*y 7 7®&t>. bi-XgPF 
Pl~FPn N FNl~FNnSjglt«J»f-r5Ci:{-«fc?)x ffiit 40 
©MOS ^>^X*Q£t0&gS-rcfc#T-§3fflT% 

« i fwj&y^ 2 mmmtDis-^tmm^ ®itxD -b 

X ©M5> y * K «t -d X 7U -fe XS£8c#gS) b fc«i%£[s] 

[0 1 0 8] ft:fe\ ff§5©#U£0!]©l§l!rC*K S&2fHJ£ 
« t PMtfc , X;U7 * Xffitn;RP2~ RPn-f 7;l^7 > jg 
St; RN2~ RNn#^S £ ft 5 « 

[0 10 9] 052W02 2tt*^©»6©*Sfi^JS 

tmmvmm&mirzffifmttiz&mism^iittmisx 50 



[0110] *mmmx&, Hstc^btiij^M^r 

E£t*T« Bi*>m t^>^X*QPa, QNa©y— Nfc^- 
ft^ft&^ft^ffl©-*'^— *E!E&1 3~1 6i:b 

<DJ >^—$?®&l 3~1 6fcbTffiv>fcyW7r[Hg& 
B2 2t:^tio{c N ^ft^*U:tB09fc:7f;bfc^ 

5 ?ue0!I© * © ia] tmm X a& % . 

[0 111] ±gBttj&Dfflft/l9 7 7K::&VvCx HJ*^ 
njig^l 2*sd— tV^;i/CD«S|fx t=-^A^?1 0 

i:, ■< Wt— 4©tb*(i>'\i' ix^;i/3b>e>D— u 
sO\slZ.$Lt>*)^ m^©h^>^X^QPa*sONi:ft-5o 
tB^^!y7r©«iiXD-fex©n7^^t:«fc 

ot-< 1 3, 1 A<Dmmm-tii*'&&\>k±.K. 

iS<ft^i:> 07 tr^-T<kd^ N >7t — ^EIE& 1 

ifflffi^mEEl/^ffl^bAs^ftttDfcftt), vlttlc 

^■oxmtim v ^ QPa©m*S£E%)^fc^i , b 

[0 112] ^-CTN E2 2K^Ufc>f W^— ^EIKl 
3, 1 4©§ta- XtH5FPl~FPn, FNl~FNn&iSlt 
^U»f-rs^i:fc:«k cin^i' Wt— 1 3, 14 
©ISI6i1fe^*igT^-a-Si:, 18t^ti5t:> on 
-^0SS1 4©aj^j«£EU^;i/©^b*Jigtt{cft!5 N c 
n{C#-QTffl^j® h 5 >i?X^ QPa©tb^jSK*>^H 
&-fbJb#£«fcdC:ft£o til*©h5>s?x^QNa 
troVNT*^ -f V^ 1 !— *HJS&1 5, 1 6(DmW)t&ti-£i8. 

*^S6t9ST*tt, ^^>y7 7-IaIg&©®®RFM&ft<-r-5c:i: 
K<fe») N tli^©h^>^X^QPa, QNa£SStfi,5«SE© 
^b^ * /Jx $ < b T y -f X©S§£ ZWffl T Z Z £ ifiX & 

[0 113] mi OJ&vmi ltt*^©^7©*66^J 

s^tfect-feot, ii 0{i/t«v7Tiigs©iaBS[aK 

E> 131 Hin^7rllI8&©t5]K®-efe5. ft^, ±13 
tai*>e>®3H7jsbfcSgl SUfi^JStF^ 2 SUfi^J £ IS)« 
©«HI^*t-5^J5ESi5»trtt|Sl bS^-^ftlB bTSil^* 

[o 1 1 4] m7<Dmmm<D^y7 7'®mz, pmos 

S#?®K&fcNMOSS#?iaBS£/ 1 1v\ IffPMOSt 
^Sffl N M O S © H P -Y > t b i - X^IS; ^ IS Jt tc > \ v 

[0 115] Sl7©IU£0!l©A^7TiaS&{^ ilOt 
^-T«t-5t:, 01 fc^bfclUg&tliiPMOSfcftSP^ 
+ >*AMOS h^>^X^QP0hiiJNMOSi:ft5N 
ff>*MOS h 5>^X^QN0?feiait*:*)©Tfe 
5. Pft>^MOS hv>i^X^QP0{±, Klx-f > 
&Bi±li8¥2tzmi0tiftl2,£pHZ s V-X*s±PMOS 
t!&5Pf+>*;i/M0S h5>i?X^QPlCDKlV^> 
fcSi^^tiT, £*i.£©rafcffiA&;h.5«fc-5lc:ftoTVv 
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— ^SVKl/'f >tf±NM0Si:*:5Nf-t>^M0 

ifrgftTv^s. *it, ^n^pf+>*;i/Mosh7 

i/^JX^QPOfcN^V^t/MOS h QNO© 

y-htt, #Sifc©jm;W?3fcjg^£*rtv^. 

[0 1 16] 2!7©5I^J©PMOS5I^lI]8§4 

a\ ei ihtjvtj:-5^ >kta- x^ist© 

PMOSSS?[llSS4Ji N n-liOPf+^MOS 

;i/M O S b 5 > * QP2~QPn«u -eft-fix© V— 7. 
#P 7 c *>*;WMOS h7>S^;**QPl©V— 

MO S h7 >2>x* qpi©^- b fc#»cig«3ft-^ 

%>, *l,X, liOPft^MOSh^V^Q 
Pn©KW >i:Pf+>^MOS h^>^^^QPl© 
KW>fc©fHBu n- Ha©fc.:x— X£BFP2~FPnffl 
ifi^JfasSS^bT^^^ ^t)n-2li©P 7 4 -^>* 
;i/MOS h^>^^^QP2~QPn-l© KW >#3-fci 
— XSB FP2~ F Pn©R3 IzmffiZ tiX V \ & „ 
[0 117] NMOSSJ«lHll^5tt, n- HB©N?-+ 
>*MOS h7>£>;**QN2~QNna»e>££.o 
©N^=-V>^;i/MOS hv>^^QN2~QNnB: x -en 
■£ft©V— ^tfNf-f^MOS h^>^^QMl© 

N?-* >*;i/M O S h 7 > QNl©^— h HJtjtfc 
g^SftTWS. 1<B©N3^>;M/M0S h 

7>^X^QNn© KU-f >i:N5 : -^>^;i'MOS 
2>**QNl©Hl"f >fc©PtS«u n- lf@©bi— Xgp 

g ) N»^>^MOSh?>^^ QN2~ CJNn-1© F U 
W >tf§ta- X^FN2~FNn©fS£lg^;**l,TV'>2>o 
[0 118] ±IB«IJ5K©M^7t[p1K(±s ftiOTATJJiS? 
3*50 — l"OM>m-&fcl£. Pf+^MOS 
^X^QPOtfONfc&tJN-^^JI/MOS 
*QN0#OFFi:&S. ^UT^ ^1^661011^2 SUfi 
#l©j&£i:l5j«K:, Pft^MOSh^^^Q 
Pl~QPni:N?-*>*;i/MOS h7>^^^QNl~QNn 

fcas-en-eJx-ttfcUTi&^u A^jss^i©iisi^< 
isxmtiffi? 2 tajTrr * ^ w*-* t vxm 

Pft>*;VMOS QP0#OFFi:&»)N 
ft>*;i-MOS b^>^;**QN0#ONi:&5©TN 
ttJ^?2ttit«FD-v^;»/i:«:oT^ OA-^J:l 

[0 119] £©^y:7r[5]&&&, #l*«PMOS«S? 
ll8S4t:43itSn- l{B©t.a— XSflFP2~FPn©5*> 
©iSS©bjL-X^FPi*tiOBf-rsi:> d©{fcBW.& 
©Pft>*;i/M0 S b7>^^^QPi~QPn^T«J 
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VffitftlX^ S!)©i-llOPft^M0Sh7 
>^**QPl~QPi-l©c**Wet-££i:£&!K UK 
ftfc^ >5g|fc/?P#i«£'>-r5o ^LT> ^©S^t 
tt« — ^ofePft^MOS b^Vi^^^QPl 
~QPi-l©SEi&tt:fr*{irF;*ii-3i:#£s -Y *© 
A*Sfc«EVINV&{rF£i*3 jfefc, 
^J^«NMOSStR®E&5C*tj-Sn- Hfflba-X 
^FN2~FNn©5*© j«B©fc3.— XgBFNj:£t3J»r-r 
10 QNj~QNn^-C«Jt)^$nT> £§>)© j - H1©N^ 
t>*MOS h^>^^^QNl~QNj-l©^*5Krf^-r 

Ut, ^©^{Ctts -WtifeofeN^tV^MO S 
h =5> QNl~QNj-l©|gl;tg*&{gT$-B-S 
fc, -f >^-^©A*Mife«ffiVINV^[Rl±$-e-5C:i: 

[0 1 2.0] tot, #HM0d©As/:7r0gg4K fca. 
-X^FP2~FPn©V^ftfr lffi3fX»fc:i.-XgiSFN2 

20 jg<@©M0S bv>^X^Q*^Jt)^c:i:A J T-S3© 
X\ S3§7'D-b^©M5'VdPt«t-DTXD-fe^m3b J ^ 
lbbfc«-&C, @!81$&£«£IE-f £ J; -5 K 

[0121] mi 2Rvm i 3 &*ftW(Dm s&msm 

%7ik-£t><DX&<oX, mi 2{in^7rlHlgS©«lBSIelK 

m, mi 3&^y7-r®B&(D®&mx-&Zo ±bb 
laiosviai nz^\yt^7mmmtmm<Dmm^m 

[0 12 2] SS8©^#|©M*:7rI5]B&fci\ ittJUPM 
30 OSjl5?lHlE&i:ia5iJNMOSa^lnlSS^fflv%fcny7r 

[0 12 3] ^8©m«601l©Af 7rtSllSttv 01 2IC 

Stiot, El OK^bfc[lES©PMOS311R[51K4 
i:NMOS®^[lIK&5{CftitT^ Pf+V^MOSh 
^>S>;**QPl£:N5 L *>*;i'MOS h^>^^QNl 

tt^ij p m o s assies 6 1 k^u n m o s mnm 

SS7S^bfct)©T-feSo 
[ 0 1 2 4 ] iSJiJPMO SS^Ih1ES6 E 1 3 fcjjVT 
i5C» n- l<@©P5=-^>^;i/MOS \-7>i?X*Q 
40 SP2~QSPn*'e>^:So cn&OP^t^MOS 
>^^^QSP2~QSPn(±, SV^^CV-^- 

^©ifi?iJ^©-i!g©P^^ 
>*MOS h^>^J^^QSPn©V— ^ASS^VDDIC 
Si^^^ «©Pf+>^MOS h5>i?^^QSP 
2©KW >*s±PMOSi:)6:I.Pff>^MOS h 
^>^X^QPl©V-^K:SM$^^'rv^5. =& 
P5^^>^;i/MOS h^>^^^QSP2~QSPn©y— h 
ti, Pft>*;i/MOS h5>^^^QPl©/7*-Mctt 
at^$nTV^So SPft>^MOSh7 
50 >^^^QSP2~QSPn©KU^f -en-e^VfcJ-— X 
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SB F SP2~ F SPn* -ft L X WM VDD£$^ £ tlT V> 3 . 
[0 1 2 5] i*?!JNMOS3IMB]gS7l±> n-l<@©N 
f¥>*;VMOS hv>^^^QSH2~QSNn**e>«;i)„ 
£*t£CDN?-*>*;i/MOS h-7>^X*QSN2~QSNn 

X^QSNn^V-XA^ftGNDCgl^Sft, ffe^©N 
5^*>*;i/MOS h7>i>X*QSN2©H W >#£N 
MOSfc6SNfV>^l'MOS hvVS^^QMCDV 
— XfcLg$i;*ftT»r->-5. ^ l/T, ^N^t^MOS 10 
h^>^^^QSN2~QSNn«D'y- hO:^ N^* >*;UM 
OS h7>^X*QNl©^-hK#»fcgEif§S£ftT^ 
5» ^Nf+^;i/MOS h7>^^^QSN2~ 

QSNn© >* W -en-elxti— XSBFSN2~FSNn 

£^bT^&GNDJC^£iVTVN£. 
[0 12 6] ±«B*J«©>tv7ria»ttx ®J®A*Sg^ 

fcPb-C&S. fc£U ta- Xg&FSP2~FSPn#SS?# 20 
■otcVtm-ett, P^-V>^;UMOS hv>^^^QSP2 
~ Q SPn P M O S MtR®m 6 £> «J ») (SI ^ tl 

T> Pf+^MOS }*^>^X*QPl©y— X#i6 
gMWgVDD£g^£*x3c:i:fc:fc3. fca— Xgp 
FSN2~FSNn#SS#o£:|*lgT-t^ Nft>*;VMOS 
b 9 >i?X* QSN2~QSNn#3:Tfi?UNMO S3^@g§ 
7*»£W&&;**Vt, Nf+^MOSh?^^ 
QN1CD V-XtfiSiggSttjGN D £ £££ 

So 

[0 1 2 7] d<zmy;7r®g&fcis t jl— XgBFSP2~ 30 
FSPn*s±T«J»r$n5i:, Pf^>*MOSb7> 
^X^QPlitP-T-vV^MOS h5>^X*QSP2~ 
QSPn#-#:i:&-pT»#U £©i§£-©ll«i$&?^ 

ffilTt-S. £fc> ti-XgPFSN2~FSNn^Tt2J»r$ 
ftSi:, N^+>*;i/MOS>^>^X^QNlt:N^-^ 
>^;i/M 0 S b 9 > S>X* QSN2~ QSNnAs-ffcfc&o T 

^ntCJSU-teT-rSo f£oT, {&J*(£ifi?!JPMOS;8 
iRlsl!i&6fc:j3tt£n- HSCDti— XS&FSP2~FSPn© 
-5 *><D i * S b a.-Xgi5 FSP2~ F SPi*^:TW»i 

tSfc, COfilWOPf +>*MOS h7>^ 
^QSPi~QSPn*s«J»J^Stvr, ?§»)© i - 2M<DP^ 
t>^;i/MOS |-5>^;**QSP2~QSPi-li;P^*> 
*MO S h9>VZ*QPlCDfrifimtt-tZZ. fcfcfc 
^TCDta.-XgPFSP2~FSPn*st3!J»f$nfc®-&t: 

it^mmmtt'f't v^/SPtfiiiDb-c-f >m-*©a 
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*.t£&aiNMO S5KR(bI8S7 S n- 1 iota- 
Xgi5 F SN2~ F SNn© 5 *© j #g * T'CD t a -XSSFSN 
2~FSHj££Tl2J»nri>i^ ^©{SeW^N^^V^ 
;UMOS h7>^X*QSNj~QSNn#^D&$ft.T. £S 
t)CD j -2IfflNf+^;i/MOS h^>^^^QSN2 
~QSNj-li:N^^>'^;i'MOS Y9>V?.$>Qm<Dfr 
d ±T©t j-— XgPFSN2~FSNn 

[0 12 8]t£oT, #J^^©^s>:7rls]B&*N ha 
— XgP F SP2~ F SPnXfcfc b i — XSB F SN2~ F SNn©#J»f 

Sr^IE-r S d £ ifiX- £ 5 «fc o £ * 5 . 
[0 12 9] &:fc\ #*S£0>JT-fcfc, IiJPMO S P 
ft^MOS h ^ QPOiciyNMOSfc&S 
>*;l/MO S h ^ QNO^ISItfe^^^ 
bfcit^ 01 4tCjjV*-<fc5fc> infe*gS»«JVV^^7 
rE]SSt:ov^TH l 3 H^bfc*)©i:Pl#©«fiK©iayij 

p m o s mmm® 6 1 bg»j n m o s mnmm i imm-t 
[o 1 3 0] mi 5Rvmi 6&*&w<Dm9(Dmt&m 

^^ttiOf^oT, 11 St£Ky7 7®9&(Dffi&m$& 
m. Ml 6tt^^7rHll^©tHlK0ffe2.o ±13 
121 0*>e>El 3fc^bfe^7SUS0!lXtf^8IISfifi»lfc 

[0 13 1] ^9©HJE^J©^5;7 7llISUi, PMOS 
ilRSBMNMO SSJRHIS&tie^JPMO SSiRHK 

[0 13 2] ^9ffliafi^J©7t«y7TllJB&tt % 
^t«tofc, I'JPMOSfcftSP^-v^^l/MOS 
V^X^QPOilgJNMOStfeSN^+V^^MOS b 
7>^X^QN0=fea9:«t}fe^v7rllKfc*3^2.iPMO 
Sfc65Pf-+>^MOS h^>i^XiJ'QPltPMO 

ssi«iaiss4 *M&mt%-fz>tPnzm.mPMo smnm 
s h9>vx* qmicnmo smtR®&5*mmm-r 

S hftHifiJiJN M O S 3KRI51B& 7 bfc *> ©t- 

fe^o ^bt, 01 6{d^t-i^{3x PMOSSJR13SS 
4fcNMOSaiRllISS5{i N 01 1 K^bfcSS7£Ulfi0iJ 
i:IHfllcD«^i:U Ot^JPMOS^SESetK^JNM 

ossiR0ES7tt % 01 3iz7jkvfcm8mmmtmm<D 

a^tbTV^5„ 
[0 13 3] ±§3«^tD^^7T[B]i^t, % $iJfflIA*JlS? 

5, ^^l^-i;i'{c*:-5i:ttS*Jg?2limi^D-i / ^;ui: 



31 



& o x -r > * ftftr z =r 4 x h & z 7 mm 

SV^8SI}S^Ji:IiIliT-feSo isiPb. ta- XSCFP2 
~ F Pn© 1 fSfifrXfci t a -XgB FN2~ F Nn©VN 

>^IS/?Px /?N£{gT$-eSi:#£s ta-X3SFSP2 
~ F SPnXtt t a— XSB F SN2~ F SNn©«JEBf 

6 J; t) jt^fcfr -5 3. tifiX § Z> <t -5 £ & -5 . 
[0 13 4] 

[SHE©***] fci±©§iflJl3b> £iE -5 fcx #$&BJ§ 

©My^iais&lcfcftfc^ jgSta-x^gMBJrbX 
ttWrSEHSbT— SB©MOS Y^yV^tr&Wb&lr 

z.h\cn*>, mmt&*m.mb-*z>zhifix%*& s >K 

[01] ^^©^lSESSWIS^^^^fe^^x >*» 

7 > [5IfiS©IRi»&lH]S&0-C* 5 . 
[02] *^©^1^6fi^J&^*)OT-feoT, /ty 

7 7 ms&cowi&mx s o 

[03] *^©^2S^Efi?!l*^*»©T*feoT > 
7 r [5]B&©l!g&0T- £ . 
[04] *ftW<Dm3mMM*m-fb<DX&^X. 

y 7®v&i£&-oxmti'*y7 7&mmvfcm-&(D®$8m 
[e 5i *ftw<Dm49&&ffl&v t m 6 nffiM&^-rt)© 

fc«-&©[HlE&0T-SS. 
[06] #$PJ3©^4^#J£^-r*>©T-<&-pT, 05 

— [ 0 7 ] XMWlt&itk Mfifemlrbojx&^XV'Tcjr 

[08] *^©m4HJii^JS^-rt)©T*$>oTx ta 

[09] #sgii8©!g5iiMm^fc©T-&o-z\ 

7rEE&©iaK0'C-fe5. 

[010] #SBf!8©fg7 jtim#J£3T;-r&©-ei&-=>-?\ /t 
»;77 @SS©«W&[h]E&0T-;& S . 
[011] #SPJ3©M£7^M£7J^-*>©T-fcoT> M 
7 r H1S&O0IS0T- 5 c 
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[012] *^W©^8^SE0!lS:^-r*)©-efe-oT, >t 
v 7 7 ®B&©«!tlit&[a]B&0 -C 5 o 
[013] *^©^8H5E0iJ^^-rt)©T-feoT> /t 
s> 7 T @8&©[5IK0T$. So 

[014] *^SBJ©m8^Sig^©^^J*^-r4)©-??fe 
ot, -'t^7 7'lHlK©«ll»S[51K0T-$)5. 

[015] *mn<Dm9mmm*7jki-b<Dx&^x. n 
[016] *^©^9HSE0a*^t-t)©t-fet>-r^ 0 

10 1 6fcfc;^:7rl5|e&©[5]|&0T-fc5. 

[01 7] t£*#l£7jVr4>©T-&-=>Tx Myr7rll]8&© 
E|g&0T-fc5o 

[018] ^S^tt©t-fet>t, flfe©;^:??'® 
g&©In]g&0T-&£o 

[01 9] ^^>7T0K«c^-rsy-f x^iawrsfc 
»©^ffiia«&0-r-feSo 

[02 0] ^3fe^!IS^t)©-C-feoT, y.-f Z*m&ffi 
b)fc>>t y 7 r 0ES©EIB&0T-fc S . 
[02 1] S£3fc0!l£jj^-fc©T-;j&-p-l\ ffe©^-YX*^ 
20 ^S£bfe^^v7rlHl^©I5]8&0T*$.i). 

[02 2] #$8BJ3©a£6^0y£7jVr*>©T-&o-t\ 0 
5©ffi;frMy7 7'©-f ^EH^iiU-CfflV^^nfe-'t 

9> 7 7 0K©lHlSS0-t- S o 

1 ATJig^ 1 

2 m^ss? 

3 ftHjeHA^Sg? 

4 PMOSStRiaK 

5 NMOS3IS?[h|S& 
30 6 i«?iJPMOSS^®«& 

7 6?iJNMOS3IlRGIH& 

QFl~QPn Pf t>^MOS V^>i>^ 

QNl~QNn N?-+>^MOSb7>^ 

QSP2~QSPn Tfrl/^frMOSh^yVTs* 

QSN2~QSNn N^t^MOS b7>^ 

FPl~FPn ta- XSP 

FNl~FNn ta— Xg& 

FSP2~FSPn ta— XgB 

F SN2~ F SNn ta— XS5 

40 RP2~RPn X;i/T V Xffiini 

RN2~RNn X;i/^->>te*n; 
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